Electrolyte transport in the epithelium of pulmonary segments of normal and cystic fibrosis lung.
The epithelium of pulmonary segments from trachea to aveoli actively transports electrolytes and allows osmotic movement of water to maintain the ionic environment in the airway lumen. Models of airway absorption and secretion depict the operation of transporters localized to apical or basolateral membrane. In many epithelia, a variety of electrolyte transporters operate in different combinations to produce absorption or secretion. This also applies to pulmonary epithelium of the large airways (trachea, main-stem bronchi), bronchioles, and alveoli. Na+ absorption occurs in all three pulmonary segments but by different transporters: apical Na+ channels in large airways and bronchioles; Na+/H+ exchange and Na+ channels in adult alveoli. The Na+ channels in each pulmonary segment share a sensitivity to amiloride, a potent inhibitory of epithelial Na+ channels. Fetal alveoli display spontaneous Cl- secretion, as do the large airways of some mammals, such as dog and bovine trachea. Cl- channels differ in conductance properties and in regulation by intracellular second messengers, osmolarity, and voltage mediate stimulated Cl- secretion. Electroneutral carriers, such as NaCl(K) cotransport, Cl-/HCO3- exchange, and Na+/HCO3- exchange, operate in large airways and alveoli during absorption and secretion. Abnormal ion transport in airways of cystic fibrosis (CF) patients is manifest as a reduced Cl- conductance and increased Na+ conductance. Isolation of the CF gene and identification of its product CFTR now allow investigations into the basic defect. Intrinsic to these investigations is the development of systems to study the function of CFTR and its relation to electrolyte transporters and their regulation.